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XitXa rednotioat up te 4S permnt feaire b®@a attribattd 
by Tsr lesi i  worktrs t© Intmtlon of petatois by v i rc i t  X (1,  4) .  
The «rte«at &t yield i»#dtt9t5i©a i@ appartatly iafltttaoed @oa-
fllderably by tli« straiaa rims X pr«s@at aad by ©aiplpoa-
meatal ©oadltloas. feehalqaes tiave beta develeped io tbat 
esEperieaeed wofker® oaa test g«s®«ptible potatoes for tbe 
preseaoe ®f vims X. To maiataia potato leed ttoeks free 
from firtta I is extremely diffieiilt, 
flie deTelopmeat ef aeir varietiet ef p©tat®ei iaaaae t© 
this virttB has beea aadertakea aad eoasiderable prop'esa has 
beea made. SshttltE, JSM M.» shaved that viraa X iaaiaity 
ae fpaad ia U.S»D.A. potats leedliag geleetiea S41iS6 is 
heritable* Haleigh (28) shewed that iraaoae plaats ia a pro-
geay ©f potatoes tegrefatiag for lawttaity to this irirae 
00aid be deteoted by the formatioa of aerial taberi ia X-
iafeeted seioai ,p»afted oa sash itoeks. 
Soae varieties of viras trm sasoeptible potatoes reaet 
aeerotioally nrhea iaooalated with viras X aad Salamaa (34) 
obeerved that differeat ieolatee of thii viras varied ia 
their  abi l i ty  to iaei te a neorot io reaot ioa.  Severe i fo­
lates of viras X t»ve beea reported CIS) whieh oaaee a aeo-
rotio reaotioa whea iaooalated iat© X-free potatoes of severe 
al widely growa varieties. 
•2-
fliii «"!»#• wai m^evtakm t® aettrmiii® if an #ffio4®at' 
'S'Oilt fe« ai#v«l©ptfi f©j» attte-lliif «aa©®ptitol« plants ia 
a petat© pr®gtar 8«iP-«iatlag fm immitf t© Tlrit« X. 
aiftw m LifiiAf'fii 
of w&i ftrit la tli« 
W Ortott iSil, aai Qaaiijer Cg7) wit;« mppmrn^lf t&« first t& 
v^&w% that fct mmM €lstlaittlite^t>«tif«#ti mi. a.®«ai®. 
p©tat# -fiwit ,sr« iflit»pF«at .asi l«w rltlAi in 
mmj pmt» ®.f t]fe« weriA art im# t© §••€ stoeki. 
f©iat® Tiras. I mtil wmmtlf Mm e0«sii®**«4 ©a® ®f tht 
li«s iafertsR-l i»f#®%iiif put&t©, fit litS, ^©li!ii@«s 
C14| timt m Imim i«gigaat«d m fstat© ylrat I, 
was r«falii3fir ia a^parefttlf toftittoy flioitt ©f mmt 
©f tk« ft&Biai'a fstat© wmMim «stt is tfe« 0iiit«A stat««. 
iaw#«ii ststtt that tims X wa« »iTti»iA3.1y AiitritoaUit 
im m@it ipajpi«ti#« m€. ttot tb® rtAwotion in yi«lt urn® at 
3.®ail fta Ik iritnia »!«§, irlrat I eaaiti 
l©,i»«.a m% «©r» thaa goo,00o t@a® a ftw. Bawi«a, 
JI A* (ISI rffiiwat th« weyfc ©f •etiiir.f «4 
tiist a ytHw^tien la fiA& up t@ 3© pmmnt rttalts 
fWM iaftotio^ witM th§ p©lat© fii?as X. 
§&m%Mmhl@ f.®pl«tl©B «xistf in yi«lA F^anfteiea t»i>»iii.-
iaf m th9 tmftf @f •mfifeaatatal eoatiti®!!*, aat 
tke stsraiB ©f X ©onetrntt. ,l«ia (i) i»«p©i»t#a. a IS p«*-
«•»% i?«t«t©ti@a in tfef fl«M '©f pe't«.t©«i iiift®%«a with th« 
»il.a«#.t ftraiJi »t rims X Mtti i#lii«te k# we*k«i. ant m 45 
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Imt ttipaltts W'if# InoeMlatti iat© plmts ©f itt lai%a aiwl 
fm%%m fttt ••rifiii x# #w«r@ sr^t#Bs rt»alt.#€, i» « 
til# Flmt lip«®«aag iistioa iM) 
mmmm |g, mepmm^ mMw m A8#yi:©« ©f i wM^it 
failt• t® tin. a of pfwiensly "b#-
liwti t# fe# t& all tetw •itrattt* ®f irirsi X, 
Im Itoat mmWf* 
Ms a marked lnflaen»t mm sfmptm 
of vlyas, I la sy*|>|©* •©!•« 
fwty© at l@w i«iri« fS) 3P«f®yt«f tliat Im' 
te^watursf w«rt mm'mmf tm «3^r»s«l©a «f ay^tta* li» 
%km p0l«t© wli#m with wlvrntt %, '{!$)' 
that -.wiJt %« #oiityol.l®t wlthltt mmmw 
Ilffllts In. oT&m' It fit tuapaopiim®' rftsalts wlitst 
mmim l- ssssas-t'* «8«A «« 
f©iiai tfett at li® S. l©#^ifcl l#sl©» wtp» iilikt fmr 
tiris ttfttant styaia* la f * gi».t.ta®git wiirtag at M® G. Ill® 
itFftlat mre eitarly litatiflabls ia ©itfasi* Itegt, 
stm%m§ ©f ?lrtt8 t itiJig® a ifiAt ya»f# @f »ya^ 
%©*«' |» »mm' vaflttf nf potatoei, i'M} ilstM 
tiiat tli« 1 iflrtif i« « t«i»a which stottld tee t@ a p*©ap 
mt straia#, ratfctr t© a itrafi# pattegtn with 
fix#i mi, eonstant reactions. Potat# plants la the fielt 
Higr iaf@©t«i, tifflaltaatoiiily toy t*# #ip «tralft« @# ?i-
•i«m# X C34> li). Saliai« ffedw®! ttot wmlettlm ia 
stralBB as 3aa«»4 by their behavlof In mootlaaa tabaBiw %. 
t. rt»f« froa tfe«- erta-
tiea of a irap%#ia.«i« $© « iBttiiiilr Tlralewt a#e-
Hutton i%&} report©! tii»« gm§PA ©las.flf4#ati©.®« ®t 
«yapt@,iis i>roisi#«€ ia f#t®t© sttiliig'g ©a, tte« sttalas 
iafestinf tk#«. fto« timtiifieations wtr«,, flimt® fwm »f 
fisat* €#f®xo|»imf m 4«fialt# «@tt3.« «mA fijiats 
^tlopliif m mottle «A •r8t«i«ig attrosin. I ifi€« r«af« of 
In potato ,«r» r®p@rt«i Ct4| 
mpm ti« •itrato of -rlras X 
S»la«i« (35) th# r««®tioa ®f vnrloa..* itralm® 
m &mmA. varitti#® #f fotmtoos, ^So'Wtti mi. laltigfe 
w0pew%wi, •iiff®r«»t t^#s of tli# wm&h symptom# 
i.» potato s®«aiings fron ailt to «eir«j?» lo»f*r©ilt»f «i 
stroate. 
fto- aw^or of strmiai of tfeis -rlra# if not teowa aot mlf 
tiiitto •fittmtes kmm Wm aat®. Mmmm tS4) rvp&ptmi. that 
at lt«tt «is wir« proitat la fotmtooi of 
Britain and th&t aoit of thes© straitti w«r« ppmmt i» $9W» 
mmw^f §m»M md tht i.S.4. |ts| r<^®rt«€ itriolog-
10^ o.t*@i«-absorptioii toft# with tm iiff#r«t ttraitti of tho 
X Smith Hi) rofortoa m totnl of It itralas nooe'rAiag 
•to th« €iff«rtno«t i» griiftoss oa fwlottg host#. Lmm'kmrg, 
jt jI,. (16> roportoi m groat mmy ftr&la* of' -rirtti I 
a»€ that. «tt«]^t« to olaifiify th«« ®a th# hm§iM of fimptoaa 
ts Sala*«ii Ci4j tlsi gmmpe 
m Weing imX&t0§ Bimll&r to tli« 
# .g»af Msoaa, •Latstenfg, j| |3,i) gkmed tfeat ««3?io-
ditteipmma fe«tir««a tbts# pmr« i«©-
Itt »i«y te ttrAla® % 
iA4« lE tya^t©*,f|0» ©a 
k&i Wma ©tetalatA wfa» s«ipl©l©ii'ii«13.f 
iteiAii# irwt Mti, *itttfe«ir.s |tE| fea»€ li© fet-
tiir®«a tr^tea diff^mnms mt itriolegi^sl 
Sin©# w« a# iifimti ^ails a.i a , f©i» 
«t»4iii th9 any fe.« l:»ftalt«ly aad *tli® fsisi-
Mlity ttet m twe «f vimm' X at® 
%# ili, p. 43),. 
(1$, 1.4| fte®w®A tliitt firtti I i« ,r#«€iiy 
.aittet ®©#feial#ally. i# tw© %ypm &t iympt©a« m 
%©%«##© pliati iffeith tent itt@®iilat©€ wltli ti# fip@» appai^ 
•ally p®tiit@#«,, a riat»^#t mi. * «©ttl«. l,©mifeiiaa# 
ast |fO) F«i»©i»t#4 tMt afp®F«afly tii# ©uly »t«i 
#f this virug wsi 8®Stfe'(5f, 40) 
feai frtvl^tt-ily ^ »fa®*a that aai apiilA la^ettlntieai oa 
tmm tk9 s«»« .«©#»!© p«tat© plant m%%h 
m§m9 pmdmM atitiaet «yapt©as eiiaira©t®rliti,e of 
tii« a#*h©i ©f k% tfeii tint E# B«a»t tfei.® m^mmt 
tpm9tmT»^ fey ©mly as firm X ®a4 tht i.©:ap©ii®»t ®aip-
3Pi«l. %y tilfc#!* ©F »«@fcaai$al. a« tiimt f. 
••S* 
mm hmm m&e to fiat m iii,s®e% we&t^r 
fey r$.mM 1 |4|» ,S»i-fefe 1423 siigftstM tim peastfellity of 
s©«® spmie* ©f thrips aettag &s. fm' ttit vims hmt 
Seelceriiasi C,i| m% febstastiat^.tMs. »t al. 
Cli) 3?«f©rt®t tl»t &%1 B,%t0mp%» %& f%m» % with the 
flm& (WsiitTix gttgi»igi.8 fadl«€ T9§mM.mB ©f 
Walters C44,, 4S| tfcmt 
%r#lled ©©j^fieiit m€ ia 't^asrer frm i4»«a8«4 te 
t©l3«C0 -itealii ©f'Vlfls % was tfaaiattttt li m% 
'®f • 10© attiiapts tli#' -iraggtefpei* iU'^lmmlmM 
differtatialla ftaes.)'» Msm% fmm potat® t@ 
f@fato. m' t© i»0 a« y#t B©t te«ea iiiewn. It 
li ae% aw tei®wii if tMlt Is ftsponelM®' f©.r any fimBs-
al.s«i@B ia til# fltli. 
iawitii, j| f4j •$»%•#€ ttnit fetalti^ flaata w#i»® a®% 
t&#F® was fhirsiiial. with a «®w# ©f 
inftitlta, .aat iMTwm (IS) *pty©3Ei®«t«lr 
fS pmmmt ia#«etio» •#«« t© irla# .@@ata«t darliif m9 smmn, 
l^ttffeaaaf 'itti»|sh|' im} ir#p©i»%«t tl»t m twmmimlm ©f 
vi«t» I t©o&, plR«« m&t Im •fetoii'' ittttl## feiit 
^km tilt ^«a»i w«r# in e#ii'ta«t %mU flme® r®«t-
lly. i©fe«3ft« |S1, Sg) ©©afif««i refertf ®f vITO® I l»y 
lt«f mntmt h%Wmn -mM. laftttti 'plaat# m& »h«w»t 
thmt t^aa.ialfiij&R t©©! pis©® fmm tlstastl t$ li@alttoy plaats 
whas® •#alf wgf helm gr#a!ii. by root' mmtmt 
•li*. 
l©0l£ pla#® at a «B©ii hlgtitr iatiitm®# in t#ital© tliaii ia p©ta-
t©-
iawt« »  ( 4 )  y t f c s i ? ! ® #  W  p m m m t  W  m n ^ m t  ® t  
&pmvt$s ftm hmltU^ aat ^iaftttti i® tto s.«»t saek 
if tli« smk wem iliatoa ®t iRt®rwa.«. 1« wm maabl# 
t© f«t ti*«ai»i«ii@ii Willi til® mttimg teift .w1i«b X-^tree 
wer® #«t Mtb. m laif® freTieailf ag«lt t© mt imfmted tufetri. 
1« »ttgg#gt«A p©,®«i"bllity ©f wim§^ X traaiai-siiea. fey tM© 
tmttliif toif« if spr^ttts ww# tat during tto« pmmm alttoa^ 
ii« iit mt tW.il Liirtea (If) r®-
p©,yt.#A S,4 tipatts«i.«ii®a with « ©tatai^amttd tutting 
S®if© w^h«a X-.f*'®# imfeefi mt tbpottgh" mms- ©tli#i? ttea 
tteeagii tto# 9f®, I« ©fetti»«d i2 ptyttnl t?-«ii»ai®«i®a. when tiro 
®t» M®r« wm9 ©ttt en tae^ #f tut x-f!P«« tatifr#. 
fli# p«»iwti#ii &f po$M$m§ fV90 9f wirm X mn h» &&mm^ 
plisliM Witt «• Ailiftat ia€«xi«g ant sa'bs^ttwt 
femstatita t:#t4 •frttotidn. ,fM«,is pr@1iately l«tt tatiifa®-
t§rr thm^ t® tei*#®€ mr r#gi «%«#«. 
In til® United Stat®® tei?efitittf fm iaffittsity sii®Ii as th&t; • 
ia i43LtSi i® %®iat pi»a®tiee€. ffei® typ® ®f inaaaity 
is t&at m ©at'ha® |j«®a ©fel® t® •F®®0ir«y viw®: X fwm 
tiife®!*# ®f ttii® ®i©a«. firtt® % w®« m% ftm ttibey® 
©# m plant to wMsfe an I-@id?ryiag «ii6a tet fe®ea gi»mft®A fe®* 
f®re trnfeer® w®i*« h®rr#«t94 |ii|. 
Im #F®at ifitain vi«i X it a«ir«lop«a fey 
terstiliig' f©i» fl«li isfflanity wtoleli Ig •vlr-tttiiXly 
itf, S«€a«us Is) tiiat wltlt t®tkA 
l@ graft laftelliia wltli X ai»« irl^taally, iamiia# 
m&er fl«M ©osiitiottt. ffeii nmwmts li.@f stttli a m-
%mt% tliat if m. plaiit wert t@ tot#©®# lsf«@t®t la tM fl#l€ it 
wml& %««#«« a«fr@tle ast ti# tai ckly tfe«g a 
stay©# #f f©f» ©tUfei? pl«1s. Ht ©©ratlittti that lher« 
itowlt %9 m iiffietflty la syijth«8liiiig mmmlmsXlf ii'«tfiil 
pljm,t.s fitlt l»«tiii# t@ firms 3£, fli® ,pi*l»sipl« aiffiealty %m 
mai»$ IMi tyf# ©f is that inae strmias ©f irl.1^0 
X to. a©* mm® a^letto Im plants siapryiag tte 
allil# imh . 
—ll-** 
ummimB «i wf lois 
Ml potA%Q plaatS' wmm iao@iili.t«d m«tiig ©xpraisei 'sap 
0bt«lii«4 fmm .®x#ii#a of sieotiMia 
h, wMeli wag trlraetid t>j .griailiit' tittoi* with a feed ®tepp«r 
m witli.ii wi'tar aai peatlt. sap wm 
tteuitfii few laytri ©f amd tltta tiliittd ©»« part 
%m t«ii parts ©f WBitm, Waltat ©t&«¥irl«® «|jt®ifl«t til# abfa-
sit# wm 4©0 »#iM ©ia%#«iaiw ant was ai€«a to tto 
m a r«t«' ®f It g«, iSO tti. la©@al«. 
"imrnliMlm wm dsn® in-tithes* ®f tw@ W'l^ss 
1. tl^« fingtri w«p» tipp«4 iat® th© iR:©©ia,ia-
alirativ# mixture inii tta© Imt I© to® inoem-
latet gtmtli' rubbet 
a. • fh-i ws 
m tk» lmw»§ mltk m st©iais«r «A th#ii 
rttbbea with' tli« fiiftrs. 0tli®r 
©f immlutim. HXl bt gpteiflM •1st-
la iax iii@«3.ati®ii pr#®«^i»»« tli« lii©ettl«t®t flaats wtr® 
wafti.#a Willi a fiw# &^w«y @f wattr «to-rtljr nfttr iatsttiatiea. 
§%mk ©«ltiirt-» .of th# "vima w«rt «ai»t«,iii©t la. .icmti-
m@gm pl.iait« ia iag-tft pmat ©sgei i» th« p»««ah©ast. • A i«-
itraltt .#f tfc«.gr©mp tretacing #fiii-fp@t ©a 
-It-
1* L. sttppilti Pr. 1, 1. Iinrs®®^ wms mm& mlms 
©tb®*»wls® tp«©lfi#4, and will lb® t© thj-oagliettt a® 
I MS. 
Ia©«tt«ti®a ®f »t«€li«® planti befert trassflaatiiai wat 
toa« wlian the i«e©M tra® l»af m» fj?©® t© aix am. wid«. 
Iii©«mlati©ii; ef all -petato plants gremi fp©« tafetrs wa® 
aatf wli«i two to fmr leaves wtrt fully wfaidta. last iao©-
ttlatioa of tf»aa8pl«at®a potat© plaats^wa® l>«rforffli«a whem 
tlir®« to iix l«air«s kaA fttlly «xfaiit®i. 
fw® d»tie@g W-W9 mstd m& f©«ai entirely iatiafaet^ry 
in ittpplyiag prtsswa f©i* wtAliiig inoimlatien. Aa arny sar-
pltts oaeygatt taate aa®t as a d@^r#is«€ air supply wa« fillai 
fr®a a fai^j prattir® ©oafrassta air lia®. k prassar® rtaa®-
iag Talv® ae «to@wa a'b®*® tto® taak CFig. 1)- aaintaiaet a ooa-
gtant pr«s8«r® ©f IS p®«»ts f©r tpraying. 
fli# ©tliar pr«8iwt syatm .whl&h #@rv«d ©qaally w«ll was 
a fflotifitd SO,g fir®' ®3Etiifttisli@r (flf. 2). ffe# taak was 
fitt«€ wltli a valv® aai fiH®r tefie® so that it ©©iild Ij® 
fill»t fr©ii a larg® €S0g sapply talk, ffe® valf# Bhmm at tM 
t@p ®©ntr©ls th® pr«isar® oatgat at 1? poimdt per s^aar® 
iaeb, C©gt ®f SOg rataired ma iwsgligifel® baeaa®® ©f tto® 
small aa©ii»t ©f r®<ita-ir«i.. 
3-fMt iirit®r wiiteas t© ®xpr®it tiia appraeiation to 
©r. H. a. Larson ©f tto® Iniftrtity ©f tiseeilfia at ladiioa f®r 
sapplyiag this fira®. 
13-
! 
rig. 1. Motlfltt arnf sarplas ©3qrg«a %mt. «qttlpij«t with 
viilT# m& fattgt, t(Sf; m& flllti* 
?alv» mat ga«ig®,l«ft. 
Lefti 1>B Vilbias paint spray gunj eenter, »odifi«d 
COg fir® ©xtingulshsr with prassure oontrol valv® 
ami gauge; and right, filler devi®«. 
-1®-
fw® »«tla,@ds mem ms«i f®? mmt immul&tim of gmdlimg 
pimtB. ffe# ©©asl.it«d ©f spraylaf 
tei ifttsttlttm m tb® a.sl»g a &t ftlMss at©als®i?. Lti^ 
stti?fae®t w»m^ ¥©«€#€ toy as at & iilgfe prts-
giif« mMg a i© ?H%i«8 f@wd«r feleirti* Cfig. 3). Tli® 
iiessl# ©f thf wm la a%t» at tli@ lutafe® m& 
wt$h & sffiall flasf tali# sat at tit# ©tttltt W & f ltt«d, ai?awii 
©•at glaas ta%«. fkl# mMttimtim &mrm§§A tM« itftoant ©f 
a^railv# »it tiidi?#as®d tfe® v®lo®ity #f tli® partl@l®s. 
ixtria® ©aup# wm ammm^ t© rnmld «xe#islv« mmhmlml Ip-
t® tfe® flmiits. 
Ltis lajwf w&M ©totiila®^ wli®a mting & Bt tH-
M®s typ@ A&g epmf gm a typ® ii©zfl« and 
flald tip tflg. i). 'It wms ®p®.i?at«a with a frtifar® ef 
ap|ii*©ximat«l|F fift««a p@»4« p@p sqaai*® tetli. Zn till'® seeead 
a«tli©d til® Atorailf® w&§ aijitd witli tli® l»©eiilii«. fli® metal 
tttfe® «iEt«Miag lat© 1^© Jar was ®iiort®»«d tttongii t# pttt a 
rmbT3«r taM wtr tM« «aa lAleli ®xt«at«t t© tla® to©tt0m ®f tli® 
S&r .smeh, tJsat all tto.® Inoealaa !8©«M to® «»@d aad also to In­
sure &m m9m flw ©f 1r©®ii1». Si® and ©@atiila®r war® 
utral:®® f3*®tm®ntlf t© l£#®f th« atormilv® In «tt«p®n®l.®a wliil® 
tM® plant® »«p« iprayed. W&w rat® ©f ia©«alw flew was ©©n-
tr0ll®d ly tli® ad.|ii#t«®Bt m%m» 
F&r graft ®ttttl®s, a «©aifl«d affreaeti graft iiathod 
(Fig, 4} mM ai«d ifltlfe plaat® gmm In tlar®®-la©fe> pet®- aatil 
-i®-
I 
Fig.' s. A M' f ittlt# Meiftp f©r ©J'tetinf 
atera«lir«- ©m leaf «mrf«e«® ia vlrti# iao^alatlen. 
-l?-
tli« items mm fifteea t© twenty ea. high, drafting tape was 
wrapped areand the graft anion and ten day® after grafting 
the felon of the stook plant and the itook of the seion plant 
were eat free, fhe leaves of the so ion were trlMed to pre­
vent exoesslve wilting. fMs left a Tipag 3&-earrylng scion 
on a virus X-free ,itoek» ^Lesa than foar percent of the 
graft® failed to heeose established even though no tpeolal 
treatment, taoh as plaoing the plants in a ®oiet chaafeer, 
was eoployed. 
Planti neehanioally Inoonlated were observed for syi^ 
t©M of vims X beginning at three days after inoealation. 
Flanti grafted were ©bierved for syaptoa®. at the tl«© the 
grafts were ©at .and at weekly intervali thereafter mtll oom-
pletion of the e:^erifflent. 
In the eo'arse of the work a nwber of potato seedling 
progenies' were used for varioas tests, fhe progeny attabers,. 
the parints involved* and the parental reiiitanee are ihown 
in Table 1. 
In thii diiotission the term seedling is osed for plants 
developing fro® trme^eeed. In eontrasti the tera# ©lone, ie 
used for plants developing froii taberi whioh had been propa­
gated asexually and oarrled as a» iadi'^'ldttal olone line. Th® 
mse of the ter® teedling is thus ©ooewhat different fro® that 
ased by others for seedling S419i6, whioh woald in this die-











Fig. 4. Modified approach graft method used to graft an X-
carrylng scion on a stock being tested for Immunity 
to virus X. 
li-
fabl® 1» f0tato progtuiti, papenti, aafi rttistiafie# of parents 
ttstd in tk# Marion® teits. 
''j^esistaaoe' 

















X B61-3 , 
X Mils.43" 
X Baf4-25 
i?62-.3i X m*um  ^




Iffifflnae X siisoeptlble 
Inane x saseeptible 
Iwane x sttsoeptltole 
laaiin# x gmseeptllJlt 
lamiine x iaieeptltole 





toeglnning witii I art progeniei obtained froii the 
breeding pr©p*sis of the Iowa ^grionltaral Experlaent Station 
in cooperation with the tTaited States Uepartaent of Agrioal-
tttre, 
%ttffilierg beginning with 1 and those laoklng a letter are 
froffl the tinited States Department of Agrioiiltiire potato breed-
' ing pro.^aai. 
^Htiaberf beginning with M and i,D. are 
Agricultural la^eriaent Station and the Nor' 
tiiral Experiment station respeotiireli'. 




©f frmvplmt^A Sttiiii^i 
S®gip#g«tlai f©r Iimmitf t© f iras I 
fw© pr#g®«li« #f stsAliag p©%at@ fl«ti iefs^«fatiiig f@r 
.lafflasitf t© firns X, 1941 witti 126 plast® «it I®43 with i2S 
plaatf,- ,w«r# iaesalattt with a ®b« to tmmtf dllatlea of tfe® 
X IS #f iriyttf % liSO. fJi« plant i *r#r« 
15 ©®. laigli ana toad aa a^»riig« ©f bIx imrma of 
two a#.iir th9 t®u ©f flaat wert witli I»aia ink,, 
aa€ iaoeuiatft fef ««@ii i«iif h^twmn tM« fi»g®i»s pi*®-
fiottslj tippet la tli« lii®#ttl«»-«.ai«fe©r«ttia,min»®« ffe® 
pla»tf if«r# gr®wii In tkem^lA^ pt^ts' in m g»®iili©i»« with a 
ii«aii tespfratwt ©f a1»»it 18® 6. mat #xtr#a#s ®f IS® aaS Sg® 
e. r®sp«0tlf®lf. 
t©@iil ®f«pteai i.«T«l©|5®i fi*©* five to @l®'?®,a days after 
iii®etilatii>ii wltM t&« &t sfmptms ieftleplug witkla 
tlx taf®. Sfst®*!® if«pt©a« wtft^fiPit «iri<l«iit t®n M y s  af» 
t#i» ia@®iilmtl©o altfe®ttgfe tfe« ©f i>l«®ta t®if®l©p®t 
i:r»pt®«s' %®twe«ii t«a and flft«®a in^i. f®*® pl«t« «xpi»«s®®a 
«,yst@»i® iy«pte»s mty aft®r St days. 
ffe® plaati irer® elastiflit lat® tto«® teread greaf® 
«@@©r€iiig t© til® mmtlm ©listrvet CfuM® g). 
fall# g'., Symptoa expression of two pmgmleu stgrtgatlMf 
for Ifflmonlty to vlrui I* 
Froi;# ay.. 
fittt mti&i 
laoealatloa mmmt&mM ^  , »e©r©@ls'^ ii#©ro«i«® 
%mi i 6S 
1 
m 
• • '  i  •  "  Ai» 
0 
11 m • m El 
Bf m f m 
1943 s 66 54 Q 
11 4S 4S, f 
m 41 gl 51 
a®t y»t shewing tyapt©##. l#gt of tM«i® plm%9 
m tlm 11 aat tf tay iiat«-nrslf mm Ima-ttiif altliottgife 
m tm my h&m te®«» #s#a3pts* 
©IS i»©@ttlat«t Is airs i mlf» 
Oft i«m'r®8 @r item. etli»r thm ttes® ©riflaiaHf 
lMe#elat®A« 
-2s-
fii# «b©irt pluftts mm all ©to«elL«€ tor tii® prtseatt ;©f 
fifms I ttsiag fimAygaa gleMgm «« tli® lallemtor plmt. 
All plaata ej^srtieiag symptmB ©aj?rl»i. firm 
I. Of th&m mlf l®©al mm ga^t a po@l* 
tlvi rtattisu • wlit'ii ©n irlobosa. frm tutte 
plaati wr® aM all m §. ming 
tti# teeiiaifnt r«p@ri;»t by leyaan Ci). Iti-alts mr® tli« samt 
a® fro» tjfe® t#®t wltM em -nMtpti©!! ia whlmh & plaat, 
§rmm. fmm a t-abtr fwm a flant p.i?®:irio«iily «xfr#s-
iiaf ©ily a l©©al 'fttftetl©!!, wai ateretle sad gaif® a posltiT# 
tm% tm ¥lr»s I ©a g. sMMSS-
fttfetrs from »11 $li« ate©¥« plants mm flaiit®d la ttot 
fi®ia for imm&m In tfe# afriag ©f liil l«t mm lost hemm9 
©f fl®©tlag. 
lais lR@©aliiti®«! of :S«®€ling P^tat®## 
S«gr@gatlRg f®r Issaaity t® firns X 
Pet at© i««iltags ®f a s«gr«gmtlag fr@g«iiy ('1941) growing 
1» a flat wtrt lue^alattt with 1 aslng %M earlseraadaa 
iJlewar wttliet aat ii«ld In tli# fr««ali©ttit wte«r® tia# t®iiip«ra-
twp9 fle®taat«a In Oetobwr frea a !©*• ©f 1# 0. to a higfe of 
g7® 0. lim« days after laoealatlea 80.i p«r©«iit of tM« 
plaati faEpr# ®»td ii««i»©tle. ip^t ®y»pto»®. 
Planti ©f tbli gremp^ #xpr®.«sliii a© tyaptems as wtll as 
m §qaal aamlier ©f plaati fr©« tk® anlaoettlated ©©mtr©! flat 
-23-
wme tranflplaatfA td ffcirtt-iiicb pets afit grtwii, at 14® 0. i 3® 
e. 
plmt9 trm ©f tb® tw® @p©«ps i#tr« la©©-
tef ifafefelof Imvm m& S4.g p«i»s«-at ©f tb® w»©i?#«ii®4 
^IsBts «'^i*t089t mmptma wtellt SO.9 ®f tli« pmti&m" 
If ia©®alat«€ plmt® A«ir®l®p®4 tyaptu*® teggtstisf tiiat tfets® 
plaats liat tteapei. 
fafe«r« mm liarf»s.t#t fro® t&« abow plant® m& l®ft t© 
%3?©&k #©-»aa©y pimtlmg in tli# fitli fer itt^ereas® aai 
fartfeey itatf. tM®ii' plaat® w©» l@it da# te fleetiiig nflt 
faptJatr rtterdt ©©«!& mt %« aaa®. 
©f and I^ight liit®asitf 
m Bymptm l3ipi?«ssl#a la Pitat© S#«ailmgt 
la ©pd®p to «irmlii»t@ tkit liifla«»e« ©f t®a:p®i*attti?« m& 
llftet 1ft iympt©a expr®f«loa ®f wlmn I, a ®pllt-pl©t fteslga 
wa® atilifftt with tw© t®ap®j?at«ir«s 116® ®afi gS® C.) a® tli® 
«al»-pl®t« ®iit tw© light iatea®lti»« m tii® sali-plets. Plots 
®®Bsl@t«i,®f Amt fifty pl®at® fp^wii ia tw© pot®, 
frtgeay 1,941 ®@i3p«gatlnf tew iamwilty t© fira® I was msst la 
til® t«st. 
Til® ie®iliftgs w@m £iie®mlfi.t@d aslftg tfe® ©arlJorttmdEiii blow-
®r «&ss ia®®alatl®ii a®tii@t m& *er« tli®ii pla©«d in %h® t«i|p>-
eratar® @bi«li«rs with aalaeettlat®! at t^emt-
ffi®mt. Oit®-ljalf #f ®.®0ii ®f til® t«iip«.,r»tafe ®ii&afe®ri, e©a-
trellfi fey tfe«rs©»tats, wai e©f#r«d witfa & i.mhl6 laytr of 
@l@tb pifwidlag a ©f appr©xl«at«ly 300 
fQ©t mn&lm h«tmm tlmtti msfeattt p#rtl®iis. 
. Planta Im tb« at -iilgli ftii|3#ratii?t tit »©% ©x-
press 8«©y©ti@ .iy«pt©i8i ©f flFa® 1 r«gwtl#«« @f tb® siiatliig 
fettt t© day# «ft#F ia©©ttiii%l®a » pBmllm' efelore-
il® @f til# .st«« was ©fl4#st wms &ftm fell©w®t fey ©lil©r©--
ils a»t ©ellapi# ©f tfct #atlr« Hilit j?®a@tl©B wa® fe«-
Iltirtt t© fe# #irli®ii©t @f iaii-tyltfeillfy t© tke. irirtts, ila©t 
Mmtml plaati tit ®@t »*pi»«is syaptdm# &f this typ«. 
I©©i*eti© «p©tti»g ©©ewFti ia p%mt§ la tfe« l©w t®«p-
©ratar© ©tiaafetr© ©Igiit 4syi aa4 ,i*«adlmg« m®r& 
ti&sa W iatys lnoemlatiea Cff&fel# 3). Stoe© & r©la-» 
tiT®ly l©w mmh9v ©f lutlfliaal ©fettriratiesi was.- mad©,, tia© 
f«i»©©Bt«g© ©f plaats ©xpi»«s.il-isg ayapt©*© wm ©©iiv©i»t«a t© tfe® 
•aBgl© aglsi til© ai»®-gia tritaif©r«&ti0a ag ©iitllii©€ fey 
Sii©t®®®? C43, p. 44f). Ml©!' till© t3Pji.iasf©i?*iitl©B th© aaaly-
si® ©f v-arlma©« Cf&M© 4) was ©alemlitted. 
Til© aiff©f©»@® In tte® p@pe©®taf® ©f piast© ©xfi*©s«iiig 
®yBipt©a8 ©f ttett© I nt tfe© %m t©af©ratiiif©s w&» felglaly «lg-
alfltftiit. A ©Igalfltaatly iilf&®i» pe^teatatg® @f plaat.s ©x-
prasstd ®y«pt©as at til® 3.©w llgfett lattiisity ®©apar«4 wltli 
tfa©®® at tti©' blgh light lii:t©a®lty. 
App«ip©atly t©ap«.ip&tar® m gemrntm' tttf ltt©me© m ©yap-
t©.a «3cpi*©i«i©a la s«®iliag f©titt©«f la©©ttl.at©i wltto vims X 
-is-
fahlB 3, Symptom la p&t&to setdliiigg at two t«»p-


































fa.bl6 4* M&ly§iB ©f Tsi?iiUi«« ©f gpiptoa «3cpr®@0loii to virtti 
X ia petat© $miling9 m inflmmmd hy ttssptraturt 
BRd light iatenslty. 
B&mrm of variation 
Bep*f©f 






























Total IS 2386.79 
•*Slpilf|©i®t at th« .OS Iwtl. 
••Sl^fieiuat at tk® .01 l«f®l. 
-ti-
thm tit tM® Mtfmmm &t WO fmt eaadl#.® la ll^t iatiiii-
iitj m tt»«t fetp®. WM «©!»« •satii-
lit tliif itaAy femt thti?# it ae ©f a ligfet x 
l.iit«i'a©t l©ii. 
A mmm& tJEptFlatat t© tli# flaiiags 
,«m.t & %h%r& t&mm, |«»©f«iii«i, was 
flaaatd «®i®i n ipllf, teilga. aat 
lif&t w«r® agaia, tli« Main aat rtspt©-
tiimly aat W9m mt mp »# ia tto# py-eviout «xp#Ftffl©al!. fh« 
'#«!%, iato-plets ©©Rilg'tta #f petate pmgm%9» 
it l©ES attt I 10g@) %& Tins 1. An 
attfugi ®f so •plant i f«3p w«t»t lueealftted m& appi*©-
fipiatt e©at.i»#l» wfi»@ walattibftt. 
fk@ liaati'#i in tilt sfts® iimnii«f a# 
i» thg pwmi©m mi lata fetginnlag tli« 
My wtfJi tM# fSaml r^ailiifs tsktii 22 4ay« aftar Is®©-
•mlmttm* •Sy®gt®» #,a^irt8si©a was gistlmr t® tMat la tto« isi*®-
wtlh a .©©llai?®# ©f ti« plants is t&t Hlgfe 
timferataiPt ebamtewi ast a ««eir©tl® rtaetioa ®de»Piiig In 
flasts at tli« ®©©1«f t«iip#r&t«if«. ffc« p»i»©«»tag® ®f 
p.l«ta »y»pt@ii« ffaW® S| was taltmlmttA aat tata 
w#rt t^amsf^yattt t'© tfe# aiifl# its in til® 
aat m mf r^imm ©©mptttta IfaM# S). to anttsaally 
wmm ptriei @f' w«mtM#r t«*8lope€ tariiif tfe® tia« tM« «jEp®r-
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falJlt 6. Malrsis ®f irmyiaat® ®.f to rlvm X 
ia two potato pi*og©iiiis as iafliitnetd tef tei^ermtart 
Mia llglit 
of StM ©f Mtaii F 
Soiigea of y&yiattea sqmai*«a gaaare yalag 
Main ploti 
rtplloatloaf S i2,9@ 20.99 
tei^fratfflftJ- 1 2.i5 2,63 
ewor Ca) 3 1S4.S® 81.63 
3ttl>-fl©ts 
llgbt 1 616.45 616.43 13.46« 
light % t'^wpmmtwe 1 llf.08 11?.06 
ermf- (ll) 6 2"?4,81 46.80 
Stife, iii1>-ploli 
prQgmlm x t@^«ratttF® 






1 49.00 49.00 
1 4.gl 4.21 
1 63.60 63.6S 
1 114.02 114,02 
IS I0it,84 90.8-2 
31 Bi4i.ii 
^f«i^irat«ti»f eottld aet tot aaiatain^d ttooa^ 
th® ««y baemat© ©f aastasonafelF wmm wtathei'. 
at tli® ,©5 l#irtl. 
-gi-
•ti'altti'ff %m tii« •tfe&fflteti'i.. i© 
the ©lijafe®i*i tiii»lag tii« amy mi @ft#R ths ttuptrafiirt 
Sf® e. TM« if«rt fMt 1« 
tpparttttly tm %b® In tk« tfp$ ©f gynp-
l#«i txfi?#ss«t liy tfc« iJlAiits. «amly«i.s @f fAFlas©® 
ite©i*#4 tt© ai#ftr«iiii« hmt agaia a sigal-
fl©«i.t dlff«rta@» waf ©fetftiuft hetwms tw© ligfet lnt®!i--
sitits. 
Tfe« tw© p:r®g#ai®s !•««©%«# «i®ilayl|r te fli^s X ino-tttla-
tlta ttii4®r tk« irmrletti #©aaitl®»» @f tfe® ti»t. 
®f Xmml&tim 
A 1»l©®k #xp®rto@at wa# pi^par»a t© 
th® @ff®®tif«ii®ss ®f mmpMl mtMMM iaeealatlng 
. fli® stflitptlfel# pmg§My S8f3 w«.i »«®4 «im®9 
p*r®at wae tMna® t® irlra® X* flaats all ia©®iil&1»@d m 
til® amis® d&f atiBg tr®at«®,at» wit plmM m th» 
gi»®«a&ea«® mmi. htli apprexto&ttlf mt IS® S*- Syfflft®«0 
a® ii®®rotie «p®t« I fig. i) if®r® «xpr®®set »t aix a®yi with 
• ti»®&t»«'iit® feiit the tim% ip®®aittgi w«r» ta^®a ©a tte® 
minth 4ay ant tfe® final reatiog® 22 4ay« ®ft®r iB@®alatl©a. 
A iiatan®® ©f ©a® m* fr©a pla»t t© #pyay giia aosxle 
Cfig. wm» t@ tea ««. fm iseettlatlea. M«efeaRi©al 
inj»y t© th® plaat® wmi »®gllfil>l® pi»@*iaiag tk® ii®z«l« wm 
»©ir®t ©®attatt®ttsly tol»g'la©eiilatl®n. 
figv i. ffpioal mpmrntm iR®9r®si« %m l®a"f«s &i 
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Fig. 6« Symptom expression in a susceptible population of 
potato seedlings following inoculation with virus X 
using different abrasives, abrasive concentrations, 
and methods of applying abrasives. 
M g., f®r eaefe 100 il. ®f Imemlm wms 
ftaiill. erfitttat t&aa i 'g. 
ffiitW' ¥ith-'s' IM)- »«sli'fartiel# »lss# was »s«t tn a aiffei»®at 
t'rlfti. • It' @xt#hslve' ' lajary aad a wy 
i®w f#3»©«ntag«' ©f plants gya^teas, fM falat'sfray 
gam (flf. ^'2)"'Was t© %h® #'«»l3oraiidtt» Wewti*. 0ai%®i*-
taAiMi'waS' ft a©» «f feet ITS afems-if® tMsii ©tilt# filter'grat®. 
friaary g«s®rally iaalley wkt» 
wa# af as afersilw t&aa wla«» ®af%©raiit«a was ms#t. 
ligfii$i*3.1y a-Mt&v v«r# ii "Ho?## adai-
tieaftl sisila '^ -t© ' tb» ©i.f ^ s»g©fll«4. fli® ear-
WLmm »©tfe©t'wat Pm,%km ' ant'diff iealt t© 
at® wltbotit 0sti#liig aate« ®#®liauieal. tmSms tbt fi&ats, 
O^boraadiM At It'®., 'pm 100 ml* ia©©«l«». mppliM witk 
til# fsiat sfray gan'^t'it aeiilt .iiifaso® ©f w«a. freftt 
to l).© th« "bfit fro* f&® '©f t«ly pr©-
t«ieti®n of ®y»ft®»« lat tM fcigtoit t@tsl •## 
plsats @xpi*#««lsg firtts sy®p"6#*i. Sffi©l«a©y ®f tlil# aetkod 
©t in®e«la%,l#a was eitafelis-ltt "fey Fttaecuiatlug mm$m4 
flaa*# aft«y tli«y liai 'tettm tt»aa:«s»l»atei fellowtug imltial 
«(it41iai aeyeanlng inoculatlea. M Sf4S ialsjtstei, t# 
th® g#®.aiiaf .i©r#«ai.iig i»0@iila«l#ii m»l»i X SS» ' 3g 
gl0O fiatttf gygttat®' gy!^l©»f wltlitm %m 
ttattsplantiiig. flfet## ptmtM -wtr® itpfmrtatly t»f@®t«4 
teat iyspt#«l#is St til® tiffi® @f tramiflaiitlaf. All lyiaptea-
-iS-
l«gs sarrlvers tli® Itst mwe agmla bf fasM tw© 
w««k« tritaifliai.tt'ftg, mi. S.S ©f tli.« 6'^rfimTM 
(40i'-pltat«) tiraptiai fellewiag ibeottl*-
ti@B. , ©f tfe# last iaetmlittJ.©® W9m ssFttenllf 
ia»wi@ m It-gt ta wkieli a saallsr 
mmher ef plaats wtr# «.ai statl@d la ©©asitsrablt 
mtrnil* 
Origlir- m& Bfmptm Ixfi?«ssi@a mmmt 
Z tmmlMMm lis, fari©^* l#if« 
li©l&t® 1 li gitv# ®4tiifstt©i»3r rssutlts ii 
«©F««iilag potmt© g««41lafi f#!* irirat I It was dtsir-
afel® t© lf©lat®.s tmm .TaFlwas- f#»e«s CfaM® f) ,iii 
»»nra.l ho.ts. glsSm I" iBooalated »lth 
»lrBg X rcaets irltJi a brilliant naerotle spotting (46) omr 
& Witt tmpm&tmm raaf®. Sa@li imlmtm wa® twmmt9wre€ 
threttgfe thl« l@esl. k««t tBlaf. tfet ®lif3.«-l«si®a trans-
f^T at hy S*lg«i« CS4| ant'as "by 
clsk 
Slagl# mwm fr©® ea a 
fi®#« ©f piiftr t@irtl. ailiig a (mm « . )  M^poStrai© 
ffe# Mm ©f leaf naftrial wsa m si - greaad 
glasa silt#, aftft with tfe« sia« 0t tM 
until*. iTOtalaa mm tiMt«A with apDroxteattly 3Q0 parts ®f 
wat®r sat rttfefe«4 m ©f f. m%m flut ©Wt 
fatol® f, Vlras % Isolates, soaroes, m& syi^tos expt^sslon in ¥ari©as plants. 
source ^ ^ -------
of inosttlttffi and Sleotiaaa Kleotiaiia Pat^^ Sisotiana tabaottg 
Isolat® sy®ptoB on host rttatiea gltttiaoea 8tra»oaiiai I'iras X iriras®s X 
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®f the Siiflt-li'ilea. trmsima wm@ -aatt torlag tlfe# 
talgli ttiiptr*tiii»«s ®f aat sttimi# wlitii 1. ygtstiaa ®©alt 
ii#t tet ii«i. 4 ef sefta tj»a»if«ra w®r« 
aad# fei» m&h is©lat*. 
titfe @f lli« fifit t«e i«@]|.at«s tM tew?©# 
f) was eithei* a petat® plant ©y tafe«F ipr®ttts. li©-
latti X 1 sal % 2 mm ©btmliitt tmm plaat ®f |.» ymatiea 
wJit#^ tomt %#ta laetttlatti wttM tap irm m K M §tmk ©iil-
tttj?# plaat. -Tw© llitiait iyaft®« a ©Itay-rl.ag mud a 
wwm ••$mA tiaglt-ltiiom ti*aBgf«x*s fp©a 
tM«» tlirettgte,,!;. itloliesa i»#ga3.t«t la part tjp^« &t 
9mh* ftot« I  IS stock pli«t trm wM®fe tilt ab©f@ i«elat«« 
wr# ©btftiati was ifirejp&l tt««i r@a®irt€ trm t&# ©riglaul 
fli« x is indsfiiltta mti in tli« fellwiog mmp»3fi9m$ 
wa® fr@m ©ttosr it©©k pi Ait# wtf# miy tw® ©i* 
tiati i*«ii©T«i ri»®ii th9 ©riflBitl ml%m9 mnt app«fti»ft t® tot of 
a sliigl# 
ls©lat# .X i wmt a wwy Mlli ©riglnally .frea tfe» 
<ly@«a I@mataia varltly ©f p©t«t®. 
it wa« te«li«ir®a that wltfen i#*#® sliigli-lt«i©ii trm$t9F& 
tfar©»fk f. gle^esa tii« wemlt p»,# itraliis. tew-
whm trittief®i?r«d t© £. i«@l«t8ii X § ani X 9 
w».rt ajspasTOBtly «i3Etai»®g, 1. m»%%m plaati laoealated witfci 
ii0lat« X i «3Epr«s«M priaarlli- tt#©i»©tie-plag lesiens hmt a 
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Fig. f. Symptom eiEprtssion In Niootlana tabaeaa Tur.. Ha* 
Tiuia #3S tm. iafs af t®r' "liaf©Slat ion wfffci A-e© v1w», 
B-X 8 4 X 12, O^X 8 alone, D-X RS + If If «ai f-X If 
alone. 
to F®«©tl@iig m mil III# litflta tfeaa amy ©f etiiti? 
li:©la%«» m& w%m tte# mif ©mts wfaleM. ©f io»« 
•pluatg. 
@f SiWFal X. m 
frtftaiti ©f stttlibft 
fwo wey# 4»«lg»«i to t«st tli® 
i^aetloai @f s«v#ral X. i«®lat«« #ii pet&t® 8«@tlS.ags. 
S - susoepttM# 
S, - 1 1836 
S| - I 1237 
SI • .i«gf«f&tiaf ftr lwiaait;r 
il, - I 
si| - 1 igif 
Appi»®aii*iitt-lf' plant« wttli.. m mmra$6 &t 20 plants 
pw tMntaiBt in «#ek ©f rsplieftti^B.f *#3?# lH©#ttlmt«t in 
tfe« fiFit test »ft€ *ppi*d3Elwt«lf t© pl«t® with aa mmtsigw ©f 
30 plamti f«3* twfttaent la ©atli ©f tMi»«« r«flliati©t»» mm 
li©@ttl&t«t ia tht it©©aa. t«it. Itt t© a@i»r» 
liif«etioa, flMts, *itli tw© ti»ii# about 2 *. •wit# 
i f«r# sp»-8i|r#t wit;^ vl f t ts  X im&mlm. §&»h0mn&m 400 mtfik w&« 
dmit«€ ea th« if®t Itav®# asi tfat lmm§- &f «m&b plant we.r® 
thm Fttljlsti 'tli« .-aat f©F«fiiig«r. felloifiiif . 
lii©ftilmtl©B pl&ats wer# M@it la. a gpttftfeea®# at 16® 0. tfe® 
®f flaats #3Epr#gil^ l#©al «t ifgt«ai.® i^mptoas 
CfaM® S| wm .f#i» •«©& lf©lt:t.® mA p»g#ay. ant a 
w®F« r©#©rt«A m %M fifth. 4ay aftiF lR®@«lati©R aiid'p«fl©t-
tq j-* 
f ^  
§ o l» €9 
8 r»  •  tm mm. 
too ooooQcy^^ 
g isss  ^  
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le&lly thtreaftti? mtll Irst a«|r. 
l©r« plants •:K|ir®««#a "wkm itelat® X 5 m» iis#d 
%km Willi any .®f tfc# l«®la%ts* 'lietal gyapt©*® wtrt 
fF«g8®i lii'mlaest m mmy plmtB with l i md' X IS 
m Mi til' ig®la1« I S. ©f fl&att txprttsiag 
sy»t#Bi® fy«ft©a« aa^, lil^tr with I S tla» wkt-n 
I ii was tttti. llti X ©, tilt nawMr ©f flsnlt 
(fafeajt.,#) iiiilelh «3Epr«sfi«A iyaptoffl# after l«©®iilatl#n wa# leir-
«it t«st8 »4tli all fr#gtai®a, 
la a l^»«tlag p»gi*'Mi mvly ©jEprtssioa ©f tyaptow.® in : 
tfe» ««®Aiiaf« ii ttiirafele a® that plant# aay fet 
at lli« tl*« ®f tr«a,sflaatiBg. X S# i)* 
li#t^ Imml ant lysteai® sy«ist@«i ^ %!!#• gi*©ftteit 
®f ta«#t|>%itolt plant# «firli»r tfeup any of tii« ©th®r 
igolatt'S. liitMttf mppi»©JEl«at«^ t&» »a»t f®r «aJ?li-
m@i« ef gyapt#® «3q?ws«lta ms tm ®f plmiti tliat 
®xpF«s»«i «y^t#®«.. I«©liit« I »i wa# app»xt»«ttly ©toal't® 
lielati I i'in @aFli»t»s ef letiil iy^%@«: #^r«isl®n. 
§jmp%m^ &f tM® Itelatts t#at«i *#r« very tisiilar 
In a|»p«apaii«# ia p®ti,t© iFig. S) feat iytt^al® iymp-
fma W9F® mm§ Is®l«it«i X S ami 'I 18 f«a«i»ttlly 
II »#®sf©sig 0t til# mim in »11 l©«tr«$ ef 
tltel® sttiiitti plmtt t?if. t ) %at tM f&rmr l»«lt«i tlii» 
r«a©tl#s flT« t© fitveii iftff afl#F lii#tiilsti©n m 
with tight t# tay« f@r th® X tS. 
-4s-
fatol# 9. HaaMag of X isolates In their ability to incita 
loeal aaa systtale sr^t®mi In potato ieedllags. 
i*oie©Bi'ii f«si mm 
FisEiFiraE 
jyit i^e 'iyylqas 
Isolatt 3118© 
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Fig. 8. Symptom expression In foar progenies of potato seed­
lings (SI, I 1236J S2, I 1237J SII, I 1238; SI2, 
I 1239) following Inoculation with six different 
Isolates of virus X. 
-4§-
fig, 9. Syste»i# aeorotie syrapteii® in 
follcmiiif inoottlatlon with Tlralftiit laelftt#® ia©li 
«.s X S ana X IS. 
—46-" 
t f l»©ittd a lyittal© »t«» m&rmiB five 
smm iayi «ft®F lii©0«:latl®a. Mlthmgk fFtqaeatlf m ®©ttllag 
was |sp«stB* lit tli if am mmrmie ®f tli® imma was ®"fit#iit. 
Jiifltt«iieii @f Mmpm&tmm ©» Sfapt®» I:^y«gii©a 
la S««ailiifi Ia®«tlst«€ witli fw# f'iwm. X I«©l®t«* 
ftraally lii^., t#ap#ratttr«s «« «ii«©«iitir#i mrtmg tto® 
tl«« p&tiit© s»®aiiaig.« mm gr^wiag ia the flat# pi»«irlo.a.« t'® 
t^«asplaatiaf. Sla®# this it tiit tl«# mt i»e«Miiig fur 
irifttf I i«»Mlty »ttst "fef mm It aA^i#afel« t© 
tfe« X IS aA4 X i iselRt#«. ii thtli* sMlltf t@ lotlt# «yfflft®ffi« 
la, »«@€lltti» at ilffsrtiit t#«pei»itter®#. 
A'fetiit 180 plgati a ppegtay (I ISSi) laid 
•til# tmm aiiAiy #f a ##ir®f&t|j^ fjpegeay (1 liiS) wei»« la®©-
ttlfitti with *mh ®f tfe® % IS aai X S. flte® plants, 
la til® «®e®ad *.*»«« Itaf stage, mm fejr 
witfa tfc® la©@«l««, d«itlag wit'li @ai%»aaiaa aat rato'feirag tw© 
l®«f®® ©a m&h plaftt hetmrn th# flnf®rf... 4%©at iO plaat® 
@t m@h w«.Fs plstet Is taeli ®f tfere® g^##iife@a««s h#li at 
10® 18® 6. mi. t# 0. r#spt«tl"f«l|r. Syapt©ai ®xpi»«is«t 
w«y« »®©Ft®i m. f®iii»tli A«f «a.€ tk&m@£tew t&w IS taf® 
Cflg. 10). ' .  
I«@eal ifufteas w«f« pi?®te©®a witb i.®@lat«s la a®st 
®f 'til® itt®t®ptifei® plant® wltMla tlglit iaf-« aftC'ir iH©®al®tl®a 
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Fig. 10. Local and systemic symptom expression In a suscep­
tible progeny of potato seedlings following Inoc­
ulation with two severe Isolates of virus X at 
three tenfq^eratares. 
10^ 0. wem slm in imml Bfmptms ®@-
fttiallf tlie«« with iioiat# I IS. Flaats lto@-
alatii wl^ X S #i:pr»»f®A fysitai® syii^t©»« m^h • 
#aiPl4#l» tMaa tkm» ia®e«lat&S with X ES* fli« latttr tsolat# 
tta a©t Iwilt® iysttui® tya^tea# ia mf ®f plant® ,1a. ttet 
frsgtRy- &t 1©® i. 
lit %M ««f^tg»Hag pl,aiifs 
gyrnptm* @f tto« irlrmii la a *«n«r Bimllm t© tM ias0#ptife3.® 
pmgmf' All th« plamts m-pmrntm lotal »y»pt@»s 
i@©la%® X S lat®F f,x^3P®««#t iy«t#,ai© iyaptoas at tli» IS®' aat 
14® tm %k9 #«gi»«.g.ati®g m^p9 plants 
local .sy®ft®fflf mt 1©'^ "feUi® ®l li® i. I© pimot 
tsTtldfti ®yi't«ait wltfe tli# X IS' tielat® at 24^ 0. 
nrlthin If t«y p«ri@d ®f Syittmle 8y«pt©a,« 
witte I S Hff# ©fetiilMa at sll %h»m 
Iffiet ®f ftjtpsraitt*'# m iympf©* Si-pFitsltm In Pet.at® 
§lmm InooulatM witk Wlffmmt litlut#.® «f f%wm^ t 
Xb fyi'?l«as it wa.t ®fes#Frt€ ttat differ«at ii®-
lateis "rlj*8tg X. 'iTftrie-i la tfetli* mmtims ^pm tto® 
tfe® pl&ali wme gr®w«. 
?® iaw«gtlfate tMs 5? pota%®«8 fr#« 
ttot® teltefit om th# teast® ®f i*®-^ 
«i@ti©a« fellwliig t&« .X Hi I'lms w gi»sft-
liig wltli I-®ftri?yi^ f©bfel»r §«.!©»«. latlttdti. la tli® gr©ii^ 
w«r« fix ©lout# wtoleli kad flftii aa iaaaat waetioii. • SIje 
plaitfi. #f ®a@h of fli# Sf tloiti *®ri wim ®f 
fiw ii@lat«s ix S, I »i, X f, I. 4 »m X i). ^ ialf ©f tM 
pl&ats wtrt iplasta ia « gm»wkm09 li«lt li® 0. fJs« ©ttoew 
plae»A in- a gr#®iito©tt»® fetM at t4® ©. f&n I ls®lat®« 
as«a 3?®Bget is frm miM $& s§mm ai ®l3s«i^®a ia 
geweml m»t$* 
S#t® w»m at w««&ly iiitsirriils ©•?#!• a p«ri®d 
0f'§@wm-meka Cfafelt 1©).. fJi« ilitas® iattx was flal®ttl&t®t 
ttaimg tb® feipaaift: 
So.®l©»«® with l©6ml i©.@l©m»« with 8f«-
»if®»®® «, l®ii#|§ ©nly, XI .. * .ttati®. t ^ imf% 
in^x 'f®tal fliialJtr of el©n®i'f®it®i'"X ® 
Ml ®f tfe® sm«@®fti"tel® plsats «t fe©tb 
t«iip®i?®$«tr®« Asm ia©®ttlat«t wltfe is®l«t« I 5 md tli® ti8®as® 
ima®x wm$ toigtoat f®r Iselat® I i at tfe® MgIa ^saperatttf® 
tfiA l9w®sf f©r I ft at tlfe® M®i*® ©f 
tb® «xpr®ss«i sfst«*ie «fiip*®«g at felgli tt«p®rft-
t«ir« whm InmmtAtM mitli X B aat I'll t&aa at %® 
©@ol«r t#«p®mt»r«. fk® ©pp©®i$e wm$ Wm flAat® Is©©-
ui&tm witfe tfe® »iMtr X 4 i s. 
All plasti i»©®mlii|!®i, with i«©l&t® X ft ®x|)i*®«8®d »ymp» 
t©a« witfaiii tm& w®®lEf after Imeenlali®® at ¥©tli t«fflp®rftt«p®« 
(fig. 11 J. riftntg iaeettlatet wltli tto® ©ffe®!* 4s©l&,t«s tit »©% 
®xpF®s« $ymptmM m Qal©kly m& witli i«©i«t® I i ©alf afeeat 
fatol# I'O, Eiaetl©!! ©f 3? elonts of p©ta%otg to fiv® rirm X 
t«©Xs"l«« at %m 
• ' • ' 
Iselatu m 1 'l»©0i3. " tlisemst 
sysptoiif^ iiid»x 
. . mlw^ 
^©. JSS* ' 'MQ^ '' • io* X i 4«MU|M g W W 
X IS^ 6 21 10 06 
X ? ? 4 m 90 
I 4 10 IS • t 58 
„x a 1® IB 3 4? 
w: ^ 
1© "UM' Syst«aie Bitease 
,„, .ottly 
spipteiis itiitsc 
1«0 * mO « Ho # 
X f 1i iro 
X BS If 13 89 
X ? 9 13 • !•? m 
X 4 If IS i 40 V £1 A O m m «50 g g 10 
1 
*0f th# Sf el oats, i wem X liwrnii# and 31 wtr® X ams-
'^Synptoas ©a i'iio©«lmtet l«a?es onlr, 
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Fig. 11. Symptom expresalon in 31 susceptible elonos of 
potatoes at two temperatures following inocalation 
with five virus X isolates. 
•it-
^ ptretiil ®f tilt pliaiti %&&, ®xpr®i«#t syaptom® s#irea wttfef 
la©©mlati©a. 
Wltli tli« •»©!*# iif#!*# I S I IS -gf«te»le 
8|fapt©ai Wirt frttettt fniektr aat la iiert plasts at tMt 24® 
0. tmpdrmtme than at 16® lielat# I S wms gaf©rl@r 
t© X IS la %h® p?®iii@ti©a tf §|rit«*ie The nmateer 
®f plaatf that @xpreaf«4 «yap-|©«i iao©»ilat@a 
with th® alitor ii@l«.t®s % 4 aat X S was m «aall that dif-
f«r«Mts tm« t© t®«p«rat»® w«p» a©t r#atllf uppartnt. 
iralmatisn ©f laawity t& flras % in S«gr®gmtlag 
fr^gmlm ©f Petst®#® bf f*@ Kftfeefis 
flit forwatiua ®f atrial tmfeers I fig. IS) in m ,X»©«rry» 
lag' mim after it w%§ fridfttt ©m mn i.iiitta@ gt©ete hm totta 
iiitt Selmltsi iZ$) t® t«tfra.l»t t iMwnity. 
Flaiiti t«gt®€ ailag tli# @f mhult%, f|, jy^,. imre 
alt© fef mteteaaieal laeialatl®® nitli ,& vlraltnt is©-
latt ©f viriii X. flirt tttteem @f tsek ©f 169 ©l©ii©s of 
p@tftt©#« from thfm pr@gtait« (I §40, I 941,, aad I 943) 
wtrt plaatft is tMrtt iatli pets and tw© plaats ©f «6©ii mr® 
a««tosaleally lasealattA witii X RS, §i« ©f tbe®# plaats was 
plattd la « gr»«alio«st htld at m ttmFtrfttwt of IS® 6. atni. 
tlit %%hm 1® « ^ «tah©tts# lit e. 9mh wltfe m iiiiiE©®aiattd 
olitek. Oat wmk Bttm Ibt fir»t isoemlatio'ii tii® ^laat# wtr# 
lB©©iilat«d a stiOftd tlat. fht flftti plant ©f taeb eloat w»s 
fig. IB. I m f t .  X  Iawm aiftti 
Btmk grwftM t® 3C-®«ri^l8f i@t» 
a«i»ial tttitri in th« iet®ji graftM to tfe# 
•"§4— 
appr©ft®fa graft«d wltu x-omrryisf 0©te'b.l#i» .grwa fp©« 
fi«€ f®«t ftai pl»©fd in th# feilt at 18^' C., 
Isttr a©ir«a mtsi&9 wMm tkt tenptpii'ltti*# .fla©tttat®4 from 
If® S. 2S® §. 
Sf«pt»«s «Sfy«ii*4l m tte® a«©fesai@allf Imoealatet plants 
w®i»# p«e@rt#d at wmklf 4at«i»¥al» t&r nmm wetks 11)» 
Sea® ©f tfe» plant.® #3ip.ri«»@d ifsftoas ealy la tfa« iBoemlatea 
wbil# ©th®Fs •J^wssM systtmle -gympt©*® and tk» r«-
ml%&w afe©at iO iia B©t «xiprtis syaptoas. Plants 
ia tfe# firit two wem e©m«li©r®€ s««««|>titol® aii€ 
t t o © f #  i n  t b ©  l a t t « r  < a ©  rrnQtlm) §r&mp mre 0©n®ia®r«t ia-
Plsat® ft|»pr©a©fe-gy®ftft with th& Qohhi^p raritty w«r® 
#ttt tta, iay# «ft«i» tM«f mm gritftet and tata. rtoeyttt m&h 
wmk f&r »mm w«®ii.§. f®jw&ti@m ©f atrial tuto#!*® sag-
fe#t«a m iwaa® rmetim pr®?iiiag tliat st®« a#@roils mm • 
R©t pi»»s«at. Flaati wbiefe #5sfeibit«i »© m&Gtim, a R«©i*oili 
0* til# »t«» I»«l9if th« fpmft tiii@», ©r Atrial tafe^r f©f«a-
ti®n a<j©0'^aiii«t witli st«« mmrmls Mlm th« graft maim 
wem ©em«iA#»i atttstptifele* 
Of.th® Xm Qlmm t«it«4 asiag tJotte. acttods, SE w«re 
immmmm atewiing t© tb# a#eiia®l©al iaaeilatidii pF®<itdart m& 
?4 %f#F« as©©i»tiiig to tfa« .^idft t#st. 
iB @a« ©f tto« f»g«ai»s, I 0«, ttoi# iMi« ©lOBffl expresitt 
mm iii»aa« i»«&eti®ii i» 1i©tii tti® ®«©iiftBi©ml ftst «id tfa# graft 
'55-
fafelt 11. ©f ,ii«®haiiioal &M eymptm 
»i^Fts«l®a ifitfe tU@ graft' %®gt 1» 
iMaaity te irlriii X In 169 dl®at« ©f 
?r©g#iiy ••• • •" '• • » &1 tfgt 
rm letlc »»! synBtei li.^ 
Syst0ai@ 
fatal 
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%#a®%l©a i«gg#8tlttf memptlMllty. 
^•Oat ©1@E« la tills p»@mp provti immm m t&%b$r 
ttitlag. 
la tli« tw© |5i»©ftiil®.s •Ight ©l©ii®f.| wiiieBi wtr® 
®©iifld®i'«4 iB th# gpaf't sfe#w«t .an ifflasmt r«-
«©tita to' thf lii©e«liiti9» %9Bt* Oat ef 
tlents wm§ lattr' mit t&m& iis«a,ii® si®i»i letk tfe# 
fFaft a»S ia©#ttl«tl©a ffet ©tliftr ©l»«s if«r« 
i©®t »0t fttrtb©?. 
f'ttbtr# of -Ik# &te©f® nlm9» mw9 plm%9& la %h9 fl«lt im 
liSi f©F immms0 m& tmth^T ttiif. ftets# @l@a«s wtr# fear-
aat with •tfeyltme .®lii@f@liydrla t© te««fe t@3?-
rnmm «ttto©€ .r«f©i»t#A aai Mmm ilt), 
fQm aii4 at©3r@sl« ©f th® naatifffeaat 
parts «f tfef it nek df m plaat gmtteA witte X^^awylag 
§Tmm leaatiila mlmM wm ii©t#t fey (gi). 1« ®at® a© 
tf nmrmi$ ibov» 'tht gi»©.aat as wm i>i»«i«iit la 
t««® @f tli« .planti tm tfe# afe@f« t«it. «t5iai|r tiil« mmtlm 
m& ©tJi«r« la m&m plant® ®f «a©fa @f 3? 0l®»«s 
®f tilt afew# w#y# p»®wa in p©tf. frea 
tw© t© six i>l«ats ®f mak #!©»• we^ris mppmrnk grafteS wltib 
I-©ii»pflag ©tfetoltr plmts m€ kmtt #f th# graftti plants fre® 
«a<stoi 0%m« wtmm& la #iieh ©f tw& gt»#«,iili©mi®s h«lt at IS® Cl. 
ani i4® 0.. 4t 'tfa# ««»•« tl»t fix pl^att ®f @a®li ^ th« ©l^n#® 
w@r« laoealattt wltfe •a©l^ @f S i«®lat«»j I i, X IS, X' 7, % 4^^ 
«aa I $. wti*# IB tto« smm gi»«.®iih©«s« 
a««t f®!" the fytfttS pl&ats. lata wsr® i»«®@Fd«4 at wttklf 
Iiit»rf»l8 .r®!* g@feB'm€ mm CfaM® IE I f®f a 
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M»gftaiil®al"' tfaneflg^'' graft feat _ ^ 
X s " X 8 "Blmts 'Ae^ai m St^ 3t«a' nmmm%m 
Close fmm® rater# 
'%m 
ra%«a?e' 1 fNiae-- mmh' 'SBd 
mo* im ©aJ^ %%m mets a 
M* M. • " Ss* •• lo« 
101 4' 4m • mm •» *4 * 
198 + + mm. s * s — 
127 •f + 4" • s S * 
90 +* 4» • :- 1 1 «» 
175 * 
- -
s 'W* 2 • 2 1 
17S + • «•» mm. 6 »• 6 1 
2B$ + i «• 4 1 
ISO 'k ... S «. 3 S 
144 •f- 6 1 1 im + — 5 1 4 .. 
ISO • § 1 1 2 a. 
i7i +• + *• 4 S 1 * -
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fh# t«gt Inclttded flir© kmwm lonttnt olonts and 87 sui-
e®ptltel® eloats to whleh mre add«d Spl®ai»i and R®d Warba* 
Hon® of tiat imme olenes ©xprtistd gfrnptme at eitfair 
t®ap@rat«ir« following MfolMinl.eal Inoetilatlon with any Iso-
lat®. In tht graft test 18 of the 19 plants tested g&¥« an • 
lffl«ttn# rtaetion althottgh ©n© loattn® plant in ©Ion® 42 fail®d 
to form aerial twhtrs umm weeks after th® graft was out 
(fable 12). 
Isolat® X S, whleh had prtvlottsly h®®n found quit® 
sever® In its ®ff«0t on various host® inoit®d symptoas in all 
th® suaoeptitole elonts at both t«ap®ratur«s. Isolate t 8, 
prsvlousli- found v®ry Mild in its reaction Inoited gyaiptoaia 
in 18 of th® 2? i«i«e®ptlblt ©lone® h®ld at 16® G. but in on-'' 
ly four of thos® h@ld at E4® 0. 
In th® p»aft t«st results wer® slsllar to tho®® obtained 
th® previous stasoa. Most of th© ®u80«ptlbl# plants «x-
press®d no sy»ptottg":or a neorosis of 'the ste« below th®'graft 
union. Sight plants from six ®us©®ptlbl® elones formed a®r-
ial tubers and their ste»i beoaa® n®crotie» A total of six 
plant® froa four susoeptibl® ©lones formed aerial tubers and 
no sy^toms of the virus wre viilbl® on leaves or it®» of 
the su.soeptibl® ®to<sk (Fig. 13) sev^n weeks after the grafts 
were Bad®, The presence of viru® X was denoastrated in ®aoh 
of th® iusceptlble stooks by transfer fro® the leaves to 
-i©-
ita-Etoroti® stetli ©f ©l©ii« 179 
with, atrial tab«r® for»«4 oa iiii X-eawyiiig Gefeljlei* 
mim. 
4% 
ia©©alati®ii with a itelftt# ©f ¥ipiig 
I aat tfee afe««i©# tf f©ay wmkB wms f®nnt td 
"bf a »©«®«feat a®» Filiafelt eritwlsB fer a#t«@tl©s of t 
Imaaollf ia tliaa was tli« graft tfst. 
-ii-
©isawssiti 
la ItBS Cl4|- -stewtd tfeat tofefiee© plaati 
^Itli J Hie# ®f .#fpgMatl|f 'htalthy p©t*t©«s, a®t knewii 
te toiaf® hmm Isf•©!#& wltk patat# vira® I»' b«eaa« and 
in sea# isitaii##® this ffl@ttllag wm nmrosi@, 
Btmm that tla# It toss %mn «fc®w tMt m&my »p®^&ie§ of pl-aiite 
«3ipjf«»s syapt©ffli ifh«.a wltli tteii flras. 
laaj Tirttt X-'tpm p&tmtma $hmn t© .waet a®®-
^©tliially *fe«a ia©@ttl«t#i wltto ©f Tims X, 
t M ,  1 $ ,  10), littl# w©i»k bat hmn fi©a« witk potato a«®4-
llafs #sp«eially wlita th® platat# w#r« in the tw© t© tlife® 
l«af ft tag® ®r ymmg®T* Mmttm aat Wark (11) rtpertet la©®-
SElatlag s«#€liiit pluttts la tMri l«af frm tli« 
aiif#liiaf tip aat ttoat nmwQtt& symptoms w@r« |sp@to0«a is 
planti. I» f-b« fptftiit itiidy syaptOMi wep® 
ixprtiitt la f«@fe plant® la s©«® wltbla tlii*®# day® 
after lia®#ttla.tl©a» In ©Mtr plants ©f la plant® 
T®g®tAtlT«ly pmp&gmted fyaptems tttmally mot 
iintil ©a® t© ttie ii«®ks aftti* ia©amlatloii *lth I. It 
®##»« tliat ia tfe® y^mgm plwt® ilttss® •gyapt®®® tSTtleiitd 
a@p@ npitly saa In gw&mMw than- tm ©lt®f pl&nts. 
0o@l t®^«i*®ttiF®# ar® gm^mlly @©atid®i»®t 
faT@rafel® ^r®i» .toirtiepaeat. ®f l«ii®ag la petatoos 
lBf®®t6t mtfe Tlrtts I <li). 'Rdfalt® I?i5p«^te4 li®i»@lii mim 
% 
-ts-
•pmrnt^ in $$mml ggmmemt with tii©st rtp©rt«t 
©a p^tsktQ ©leaM. If t«fsrat«r«i wtrt ii®M. ooattautly 
at gS^ e. fgiitrmlly f®* t® m l'©e&l syapt©®# w«rt 
pr©di*e#4 la lmmwLl&%&& petat© mm&limga toat, &t E4^ S* wad 
"btlsif, l@@al neeretle gfMpt#®i i#vel@ft4. At m t«mttTatiii:« ©f 
1©® 0. mmmti® sfmptmms w»y« fip©ta®#€ feat n leag^i* 
©f tl»t WHS "fehma at hlgli^r'teaptratares. fli» 
©ptlaaa t®s^«rataF« tli« staadpelat ©f aiiaber ©f 
plaat# symptme aii4 ©f l»ettb»ti©n p®pl©d 
was li® e. 
%h$ I'lgtot iRt#R«ity lif ©ii#-»tli.trd a?««iilt«d la 
the protestloa ®f mmy »®f# 3.til©ai fey ateweli, t©-
aato feasfey ilttati tisfeaee© a®«ai@, aat t©®att mmhm ©©sale 
fls?*i»«s titan 'ifli©B %h% flsmts w%m geom at a0«itl aaaatr 
llgM liit«niltl®i (5). 4 TOteett light lat®ii#lty Infliitnetd 
more iatlsfa®t#i»y l#si®ii dtwlepasat om l«avfi» ®f ^mhrm& 
jgletooga iii®®«ilated wltli. p©t«t© Tlra® X (4S). H»4aeiiig the 
llgfet Intensity by ap,pi*©xiiiat®iy 300 f©©t ©matl#® In th9 
l>i?t®#Bt stiiiy iigalfl®aiitly lawtmsiA tJb# sti«b®T ©f sas-
©tptlblt potat© s«®aiings tjiprtsflag ntepotle symptoaia. 
Rl©towts' ant Mmger CSi) a®#t a rapid ««tli©d ©©nslsting 
©f 8L spray ©f ineemlna »ix«d witb oarT&erandttffl fer iii©©«ilatliig 
ea©«rblts. A D» filMts paint tpray fan wa« ia@®«ssfally 
aatd (25) fm lne©Mlatlng wto«at ssstllagi wltli ii©fl«ie Inee-
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la tiiii- itiif rttstlea wm pftvtt %o to® it go®d te®«t 
f®r ti.itlafalablag 'feetw#«ii %fpm ©f fiytti JC,. liae® t««p#fa-
tarsfi «oald s®t MalBtaiiist at g€®' 0. wfeita tto« 
Wirt l^ilag f* giel»e8& wa« tti#t ia te#-
it ®3Efy#»e«s sfaffeta®. ia tto®# t© tern 4a|rs at greta-
li#®s« t'taptpatajws ymoflnf tmm 1§^ G. %& 3§® G. Js©lat«i 
niJttM m% ti8tli^ttiite#i »s t@ tfpt i» til® tost. Ia 
©rati* t© •itafeli.fM tto« pwitf ©f thf i«®l&tes aft«i* itrlal 
paiiftge ttooagfa ». tllgtwf.B they *Br» tranef^rrsa to N. Eajr 
tl9a. 
firni I i«©l&t«i 'tifftr e©agit«tstolf im th^lr afeility 
%& pmMm Mwmptm§ Sm rm^ioas toasts (34, %$)* I i 
it uwtitttlarlf i»t«i»«itiiif §imm 1% wm «xti»«««ly ©114 ia 
it® mmtim m &11 Mete te«t»a. i© iy«ft©»i wert app»®iit 
I- liiMiit I- Mam. 2iS, 
ii^taya itraa©nl« 1,* tatttia 1.. at ©it&tr li® 0. 
®i» g4® S. iiitii©'Sfli »#st iislatt® of irlrtts I pF©ai.e« •«®ily 
f*«#®fnii@t «yiipt©*i i» th@s« ho$te. {34.,. li|. fk& pmam&« 
&f iml&te I i ia tlits# liestg wma titaMiiiitt 'toy t»asf»i*s to 
§• A pemtlm ia th« gt®t-a®ei»©®ii tf-st 
tarttmr tittWlstoti tJfe® fPtiimn® #f tlils i«®l.iite iii 1» ta1&&-
MM* 
mm Iftltlgfa Cta) first a««©rifetd tM# graft t«st h@ 
iatotifi#€ i,wittttlty t© Tirat X tsy tks f&rmmtim ©f atrial 
tttliers is X-dafpyiag i®l©»i gr«ft#i m immmrn^ ®t©©k®. i« 
-ii#-
r9p&T%»& ra«or©®ls ©f tli.# tt»a«rgro«uaa. part® #f «a®li stocks 
ttfaallf aeeeapmiiiet tht fQmktlm #f atrial In tlie 
pr«s#»l; ft-tiiy ®f tlit atee-rt st»«8 was mmmm 
in *t©®iE;g aa4 lamas® it©©k« reaettd 
tlaiiarlf. I» appr®xi«mt«lf 5 ftretal ©f tiit ©msfts wylal 
f©»«a i.ii th® I-®,is«*ylag seioss. gi*aft#d ©m Bmm-§tih%@ 
In HQ'it lattmawa ©f th« stoefc of iHitep'-
tillt plants m®rlal tatotp tmm$,tlm hmt tw© eleiie® 
Is© irjyrms X gaf® ml. lantta# rt»©lii3ii ia the graft 
t»st. Althem'^ plamtf w«r« laitlmllf tpm ®f this 
Tlrtit it« pr«s«tt®« wa» ®»t»tell«M«4 'by traasftps t© £. srle-
teesa* To ®®taMi,«li nitli tli» prts©ii## df iaaittaity 
to firm® X, plaRts fyftft®t iritli lag wieas att«t to# 
t«®tt4 ftr tii® pr«stall# ©f tliii flras after a siltatel® laeii-
featlea ptrltd. In tht§ stiAy tli« lii®@iil«ti#a t««t 
wltli a iiiitaMt &f wim» M' w&m m&m mlimhle tli®B tto® 
g»ft t«it» 
itttt©a aa€ WapM (11) mp0pt@4 mly IB pmmmt of tb« 
p0t«t® plmats 1» a S«ir«l©p#€ f*»©» 
tltol# partats @xpF««««i Issims. Jm. tfe® ittity 
iM F®f®pt®a plaat® trm mmk a partst t«irel@f«t ii«0-
.mti& .i3r«pt®M« «at nil sa®®»ptifel« ]pl.i»ti ¥#g«tfttl"f«1iy pr©p-
agat®t sfmptma wfe.®ii la®«altt#€ with a. mmre Is®-
latf ©f virtti I. fto# a,@v9l^mmt ©f #yaj>t©as is iiifla®B.@®d 
tey t®fflf«ratiii?® feat l®olat« X S iaeit®S syi^t®*® ©T®ir a 
p&mgw ©f fr®a 10® • 34® the ©ptiaaa timptratiw® 
for «y«pt®a fxpwsslta la 9ltMw @r wg«tatlT«ly 
f^©fitgaf«t plaiiti If as abettt M® G. 
••08— 
SUMMAEf 
Saietptlbl® potato ®©®dllngi when iiio©iilat®d with a 
§«v«i*t itralii of petmto vlrai I «3cprssstd leeal neorotlo 
sfBptons within fear days, lest i«ae®ptlfel® potato plants 
vfgetatlwly propagated «xp»tit<l nterotle sy»ptOffis flw to 
fifteen days, rfter Inoottlatlon with vlruis X, 
The optlmaa teaperatare for iyaptoB expression of virus 
X In potato®® was found to h® abottt 16® C» hat with so®® Iso-^ 
lates syiBptojis were expressed over a range of 10® to 24® 0. 
fh® naatoer ©f sasoeptlble pliuats expresiinf fymptoas wa® 
greater when the light intensity was deertaaed by 300 foot 
oandles than under normal winter greenhoase oondltlons* 
Mass Inooalatlon of ieedllngs was foand to be highly 
efflolent. Les® than six peroent ef the seedlings eseaped 
infeotion following aae of the paint spray gan method using a 
aixtmre of 12 g. ©arborandaa t400 mesh) with 100 ml. of vlrms 
%'inoealwm. 
fen isolatee of virus X farying from alld to eevere la 
reaotion, obtained froa different sotaroet, were eompared in 
effeetiventis for identifying sasoeptible potato plants. 
Isolate X 6 Inelted local and iyatejaie sya^jtoaa' in greatest 
namber. 1tolate X HS inoited loeal iy»ptoas eqaally well bat 
the nofflber of plant® eicpresslng systefflle ayiaptoss was not a® 
great as with Isolate X 5. leolate X 8 was the mildest In 
-6f-
mmQtlm m all and was l«t.»t ©a, 
A eoaparii©®, a#@tei.le»l • Imml&tim ani 
gja^t@» #^»«ssl®a Willi tli« graft t«st itow®€ tfet foratr I0 
li# «®3p« a iselatt was, f©r la-
©tttlatiea. 
•All ittsetptiW# plmati ttstei fr©® §«•-
or frea Immm faf«ati «3epr®si®i 
gy«pt®,a@ itftti' l»ooutat«t wttfe vlrw X. 
A itttliag ©rep ©f alaest laiiaii# t© 
vii»a« -I was 'toir ®as» itt©©al&ti©a, ©f plants 
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